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Abstract 



In a device for interconnecting respective ends of two conduits a male connecting piece (2) is fixed on the 
end of one of conduits and provided on its outer periphery with annular ridges (4), while a female connecting 
piece is fixed to the end of the other conduit and comprises, in succession, as viewed from its end opening, 
a first cylindrical annular portion (5), a convergent frustoconical portion (6) and a divergent frustoconical 
portion (7) which is connected to a second cylindrical portion. A spherical ring member (10) slidably mounted 
on male connecting piece (2) engages the cylindrical portion (5) and the convergent frustoconical portion (6) 
of female connecting piece (3) and is subjected to a longitudinal force, so as to be locked on male 
connecting piece (2) under the effect of plastic deformation. This device can be used for connecting large 
diameter pipes used for transporting high pressure fluids, particularly in submarine installations. 
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(54) Pressure conduit connecting 
device 

(57) In a device for interconnect- 
ing respective ends of two conduits 
a male connecting piece (2) is fixed 
on the end of one of conduits and 
provided on its outer periphery with 
annular ridges (4), while a female 
connecting piece is fixed to the end 
of the other conduit and comprises, 
in succession, as viewed from its 
end opening, a first cylindrical an- 
nular portion (5), a convergent frus- 
toconical portion (6) and a diver- 
gent frustoconical portion (7) which 
is connected to a second cylindrical 
portion. A spherical ring member 
(10) slidably mounted on male con- 
necting piece (2) engages the cylin- 
drical portion (5) and the conver- 
gent frustoconical portion (6) of fe- 
male piece (3) and is subjected to a 
longitudinal force, so as to be 



locked on male connecting piece (2) 
under the effect of plastic deforma- 
tion. This device can be used for 
connecting large diameter pipes 
used for transporting high pressure 
fluids, particularly in submarine in- 
stallations. 
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SPECIFICATION 

Pr ssure c nduit c nnecting device. 

5 The present invention is related to a connect- 
ing device adapted to connect respective ends 
of two conduits to each other. 

Known devices for connecting respective 
ends of a first conduit and a second conduit 

10 comprise a ring member at its internal cylin- 
drical periphery of circular ridges and adapted 
to be crimped onto the male end piece of a 
tube previously provided with a plurality of 
circular ridges the profile and mutual spacing 

1 5 of which are identical to the profile and spac- 
ing of the internal ridges of the ring member. 
This ring member comprises a frustoconical 
portion which engages an internal frustoconi- 
cal portion of an end piece called female end 

20 piece integrally mounted on the second con- 
duit, and a further frustoconical portion oppo- 
site to the first one, which engages an internal 
frustoconical portion directed towards the fe- 
male end piece, said further frustoconical por- 

25 tion being provided on the annular bottom of 
a nut adapted to be screwed onto a thread 
defined on the outer periphery of said female 
end piece. 
Since in such known device the ridges 

30 provided on the internal periphery of the ring 
member and the outer periphery of the male 
end piece have identical sections and are 
equally spaced from each other, this known 
connecting device allows the related conduits 

35 to be adjusted in the longitudinal direction, 
however this known device does not allow for 
any angular deviation; in fact any desired 
angular deviations of the conduit assembly 
have to be warranted by the flexibility and the 

40 elasticity of the conduits; obviously in the 
case of heavy conduit assemblies having a 
comparatively large diameter, such angular 
deviation or "play" is very limited. 
When a ring member made of a sufficiently 

45 ductile metal is used, the internal periphery of 
the ring member needs not be provided with 
ridges, but may be cylindrical and have a 
circular cross-section; then, while the ring 
member is being tightened, this internal pe- 

50 riphery will conform to, and firmly engage, 
the outer periphery of the male end piece. In 
this case, it is possible to perform a longitudi- 
nal adjustment prior to tightening, but no 
angular adjustment can be achieved. 

55 One essential object of the present inven- 
tion is to provide a device which overcomes 
the abov drawbacks by using a ring memb r 
having an external spherical profile, and by 
providing in the interrfal passage of the female 

60 connecting piece a spac delimited by a frus- 
toconical wall, so as to allow a certain angular 
displacement r adjustment of the male con- 
necting piece. 
With this object, and other objects, in view, 

65 the pres nt invention provides a conn cting 



device for connecting respective open ends of 
two conduits to ach other, wherein said 
conduit ends are provided, respectively, with 
a male connecting piece having a plurality of 

70 annular ridges defined on its outer periphery, 
and a female connecting piece comprising, in 
succession starting from the opening of said 
female connecting piece, a first annular cylin- 
drical portion, a convergent frustoconical por- 

75 tion and a divergent frustoconical portion con- 
nected to a second cylindrical portion. A 
spherically profiled ring member is adapted to 
slide along said male connecting piece and to 
engage said first cylindrical portion and said 

80 convergent frustoconical portion of the female 
connecting piece in such a manner that, when 
submitted to a longitudinal force, said ring 
member is firmly clutched to said male con- 
necting piece by plastic deformation. " 

85 It is a particular object of the invention to 
provide a connecting device for connecting 
respective open ends of a first and a second 
conduit, which comprises: 

— a male connecting piece affixed to the end 
90 of said first conduit and having a plurality of 

annular ridges defined on its external periph- . 
ery, 

— a female connecting piece affixed to the 
end of said second conduit and comprising in 

95 succession, starting from the opening of said 
female connecting piece, a first annular cylin- 
drical portion, an annular convergent frusto- 
conical portion and an annular divergent frus- 
toconical portion connected by one of its ends 

100 to a second cylindrical portion the diameter of 
which is equal to that of the second conduit, 
said first annular cylindrical portion having a 
length slightly smaller than the radius of the 
cylinder multiplied by the tangent of semi- 

105 angle alpha included by a generatrix of the 
cone defined by said convergent frustoconical 
portion and the geometrical axis of said con- 
vergent frustoconical portion. 

— a ring member having a spherical outer 
1 10 profile, the diameter of which is slightly 

smaller than the internal diameter of the cylin- 
drical portion of said female connecting piece 
and the internal cylindrical periphery is pro- 
vided with clutching means adapted to fix said 

1 1 5 internal cylindrical periphery to the external 
cylindrical periphery of said male connecting 
piece by plastic deformation, the external 
spherical periphery of said ring member com- 
prising a narrow annular groove centered with 

120 reference to the connecting plane defined be- 
tween the internal first annular cylindrical por- 
tion and frustoconical portion of said female 
c nnecting pi c , and a plurality of I ngitudi- 
nal radial groove ext nding between said an- 

125 nular gr ov and that nd of th ring member 
which is directed toward said mal c nnecting 
piece, the bottom of said annular groove and 
of said longitudinal groov s b ing d fin d by 
elements having the same coaxial cylindrical 

1 30 surface of the int mal apertur d fined by 
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said ring member, 

— and pressure m ans for exerting on said 
ring memb r a longitudinal force in a dir ction 
parallel to the axis, from said male connecting 
5 piece toward said female connecting piece. 
In numerous advantageous embodiments of 
the invention, said pressure means for exert- 
ing on said spherical ring member a longitudi- 
nal force are constituted by mechanical means. 

10 According to a first embodiment said me- 
chanical means are constituted by a screw 
and nut arrangement wherein the screw mem- 
ber is defined by an external helical thread 
provided on the outer periphery of the end 

1 5 portion of said female connecting piece, while 
the nut member is defined by an annular 
piece provided with an internal thread corre- 
sponding to said external thread of the screw, 
said annular piece engaging said spherical 

20 ring member through an interposed annular 
member the inner periphery is defined by a 
spherical surface portion the radius of which 
is equal to that of the external periphery of 
said spherical ring member, said interposed 

25 annular member being made of a material 
adapted to facilitate sliding motions as well as 
the transmission of the force exerted thereon. 

In this embodiment the nut member is 
generally provided on its external periphery 

30 with radial fins which — although their di- 
mensions are comparatively small, are 
adapted to receive the percussion force of a 
mass resulting in a locking effect, in a manner 
known per se. 

35 According to a second embodiment said 
mechanical means are constituted by an as- 
sembly including two collars the first one of 
which is a stationary collar fixed on the end 
portion of said female connecting piece while 

40 the second collar is a movable collar engaging 
said spherical ring member in an annular 
surface having an internal spherical periphery 
the radius of which is equal to that of the 
external periphery of said spherical ring mern- 

45 ber, said two collars being provided with 
mutually corresponding holes adapted to re- 
ceive a plurality of equally spaced pins, the 
respective ends of each one of said pins being 
provided each with a nut. 

50 In this embodiment the tightening of the 
nuts can be improved by means of a so-called 
"shock-spanner" known per se, whereby the 
nuts can be positively blocked in an efficient 
manner. 

55 The two manners of exerting a longitudinal 
force by^ mechanical means lead to using for 
the final blocking either a hammer (or similar 
tool), or the shock-spann r mention d h rein 
b fore, both of these tools being adapted to 

60 b used in an air m dium f in th presenc 
of a comparativ ly thin layer of water. 

In another embodim nt wher in the force is 
to be exerted und r a water layer f consider- 
abl depth, said means for ex King the above 

65 m ntion d longitudinal mechanical force on 



the spherical ring member are constituted by 
hydraulic means. 

In this particular mbodiment, said hydrau- 
lic means are constituted by the combustion 

70 of a ring engaging said spherical ring member 
by a spherical annular internal portion of said 
ring, and a cylindrical skirt provided with an 
annular bottom directed toward said male 
connecting piece, said bottom having an aper- 

75 ture the diameter of which is greater than the 
outer diameter of said male connecting piece. 

Said skirt rests on a frustoconical portion 
provided on the outer periphery of said female 
connecting piece and directed toward said 

80 second conduit, while a plurality of wedges 
are interposed between said frustoconical por- 
tion and said skirt, said wedges engaging, on 
the one hand, said frustoconical portion of the 
outer periphery of said female connecting 

85 piece and, on the other hand, an international 
frustoconical surface provided within said 
skirt. The apex angle of the frustoconical 
surface of the outer periphery of said female 
connecting piece is wider that this apex angle 

90 of said internal frustoconical surface of the 
skirt. 

The above-mentioned ring is slidably 
mounted within said skirt and connected ther- 
eto by at least three hydraulic jacks compris- 
95 ing each a rod one end of which is attached 
to the annular bottom of the cylindrical skirt, 
while the respective other ends of said rods 
are attached each to a piston translationally 
movable within a cylinder defined within the 

100 bulk of said ring. 

The internal cylindrical periphery of the 
spherical ring member is substantially smooth. 
However when positive attachment is critical, 
it is advantageous to use ring members 

105 wherein a portion of the inner cylindrical 

periphery is provided with circular ridges hav- 
ing a profile identical to that of the ridges 
provided on the outer periphery of the male 
connecting piece. Said circular ridges are 

110 formed on that portion of the spherical ring 
member the outer periphery of which is pro- 
vided with the above-mentioned longitudinal 
radial grooves. 
In the above indicated embodiments at least 

115 one of the longitudinal radial grooves is ex- 
tended to the internal cylindrical periphery by 
a slot, for at least part of its width. Said slot 
extablishes the communication between the 
ridges and the outer periphery of the ring 

1 20 member and thus allows the water which may 
be captured between the grooves to flow 
outwardly. 

This embodiment is particularly advantage- 
ous when it is desired to install n the sub- 
1 25 marine ground conduits or pipes having com- 
paratively large dimensions, in which fluids 
have t be displac d under high pressure. 

Th invention will now be described in a 
more detailed manner with referenc t the 
1 30 appended drawing which is given by way of 
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illustration, but not of limitation. In the draw- 
ing: 

Figure 1 shows a conn cting devic com- 
prising a spherical ring m mber and a screw 
5 and nut type assembly. 

Figure 2 shows a connecting device com- 
prising a spherical ring member and a collar 
and pin type assembly. 

Figure 3 shows an axial section of a spheri- 
1 0 cal ring member. 

Figure 4 is an end view of the spherical ring 
member. 

Figure 5 shows a connecting device com- 
prising a spherical ring member an hydraulic 
1 5 tightening or locking means. 

Figure 6 is an end view of the connecting 
device shown in Fig. 5. 

Figure 7 is a sectional view AA of the 
connecting device of Fig. 5. 
20 Figure 8 shows a spherical ring member 
provided with internal ridges. 

Figure 9 is an end view of the ring member 
shown in Fig. 8. 

Figure 10 represents a ring member pro- 
25 vided with internal ridges and slots extending 
the external longitudinal grooves and having a 
width smaller than that of said grooves. 

Figure 1 1 is an end view of the ring mem- 
ber shown in Fig. 10. 
30 Figure 12 shows a ring member provided 
with internal ridges and slots extending the 
external longitudinal grooves, and having the 
same width as the latter. 

Figure 1 3 is an end view of the ring mem- 
35 ber shown in Fig. 12. 

Figure 74 shows an intermediate phase of 
operation during the establishment of an in- 
stallation comprising two connecting devices. 

Figure 15 shows the installation of Fig. 14 
40 after the establishment of the connections. 

Fig. 1 shows an axial section of a connect- 
ing device comprising a spherical ring mem- 
ber and tightening means of the screw and 
nut type. 

45 This connecting device 1 includes a male 
connecting piece 2 fixed to the end of a first 
conduit (not shown), and a male connecting 
piece 3 fixed to the end of a second conduit 
(not shown). 

50 The outer periphery of male connecting 
piece 2 is provided with annular ridges, such 
as shown at 4, having identical profiles and 
being equally spaced from each other. Female 
connecting piece 3 comprises, starting from 

55 its end opening, and in succession, a first 
cylindrical portion 5, a convergent frustoconi- 
cal portion 6 and a div rg nt frustoconical 
portion 7, thes portions b ing coaxial t each 
oth r. 

60 Frustoconical porti n 7 is connect d by a 
frust conical c nnecting portion 8 to a second 
cylindrical portion 9 the inn r diam ter of 
which is equal to that of the ass ciated sec- 
ond c nduit. 

65 Furthermore the connecting device com- 



prises a ring member 10. having an outer 
spherical p riph ry 1 1 , which prior to th 
definit connection position of the device is 
coaxial to the male connecting piece 2 and 

70 slidably movable along the same. 

Cylindrical portion 5 of connecting piece 
has a radius (R) slightly greater tha'h the 
radius of the radius of the external spherical 
surface of ring member 10. Frustoconical por- 

75 tion 6 as a semi-apex angle alpha and thus 
the length x of cylindrical portion 5 of con- 
necting piece 3 is slightly greater than the 
value 

80 a 
(R tg — ). 
2 

Prior to the effective connection of the 
85 connecting pieces, when connecting piece 2 
penetrates partially connecting piece 3, ring 
member 1 0 engages, on one hand, frustocon- 
ical portion 6 of connecting piece 3 in a 
narrow annular zone and, on the other hand, 
90 an annular piece 12 the major portion of the 
internal periphery of which is constituted by a. 
spherical annular surface 1 2' having the same 
radius as the external spherical profile (or 
surface) 1 1 of ring member 10. 
95 Said annular piece 1 2 engages a washer 1 3 
the surfaces of which have a very low friction 
coefficient (said surfaces being preferably con- 
stituted by a self-lubricating plastic material), 
which washer engages in turn a stop member 

100 14 constituted by a ring portion 15 integral 
with a nut 16. Said nut 16 is provided with 
an internal thread 1 7 the characteristics of 
which correspond to those of an external 
thread 1 7' provided on the outer periphry of 

105 female connecting piece 3. 

The magnitude of the apex angle beta of 
frustoconical portion 7 is at least equal to the 
maximum value of the angle which the re- 
spective axes of connecting piece 2 and 3 are 

110 apt to define between each other. 

Ring portion 1 5 integral with nut 1 6 com- 
prises an orifice 1 8 which may be cylindrical 
or frustoconical in shape and the dimensions 
of which are selected in such a manner that 

1 1 5 connecting piece 2 can be inserted therein 
and the axis of said connecting piece 2 can be 
inclined under an angle beta with reference to 
the axis of connecting piece 3. 
Annular piece 12 and washer 13 are pro- 

1 20 vided with orifices 1 9 and 20 which allow 
connecting piece 2 to be mounted with a 
p ssible inclination of the axis of conn cting 
pi c 2 under an angle beta with r ference to 
th axis of connecting piece 3. 

125 When nut 16 is displaced by screwing on 
connecting piece 3 it xerts on ring m mber 
10 a force in a direction parallel to the axis of 
conn cting piece 3. This force results n the 
on hand in a tight engagement between ring 

130 member 10 and frustoconical portion 6 and, 
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on th oth r hand, in fixing ring member 10 
on connecting piece 2 by plastic deformation 
of th internal p riph ry of ring m mb r 1 0 
under the ff ct f th ext rnal periph ry of 
5 connecting piece 2 due to grooves 1 4 pro- 
vided on said periphery. 

Fig. 3 shows a median section of ring 
member 1 0 having an external spherical pro- 
file 1 1 , and Fig. 4 shows this ring member 

10 1 0 as viewed from the end thereof according 
to arrow A in Fig. 3. The external spherical 
periphery 1 1 of ring member 1 0 comprises a 
narrow annular groove 21 substantially cen- 
tered on the plane 22 of the connection of 

1 5 internal annular cylindrical portion 5 and inter- 
nal frustoconical portion 6 of female connect- 
ing piece 3. Outer periphery 1 1 further com- 
prises a plurality of radial longitudinal grooves 
such as 23 extending between annular groove 

20 21 and the end 24 of the ring member which 
is directed toward the male connecting piece. 
Annular groove 21 and longitudinal grooves 
such as 23 have bottom surfaces which pre- 
sent the same coaxial cylindrical surface area 

25 as that of the internal passage, or bore, 26 of 
ring member 10. 

Fig. 2 is an axial section of a connecting 
device comprising a spherical ring member 
and adpated to be tightened by means of a 

30 collar and bolt assembly. 

This connecting device 1 comprises a male 
connecting piece 2 attached to one end of a 
first conduit (not shown) and a female con- 
necting piece 3 attached to one end of a 

35 second conduit (not shown). 

Male connecting piece 2 is provided on its 
external periphery with a plurality of annular 
ridges such as 4 having identical profiles and 
being equally spaced from each other. 

40 Female connecting piece 3 comprises in 
succession, starting from its end opening, a 
cylindrical portion 5, a convergent frustoconi- 
cal portion 6 and a divergent frustoconical 7, 
which three portions are coaxial to each other. 

45 Frustoconical portion 7 is connected 

through a frustoconical connecting portion 8 
to a cylindrical portion 8 the inner diameter of 
which corresponds to that of the second con- 
duit. 

50 The connecting device furthermore com- 
prises a ring member 10 having an outer 
spherical profile, or periphery 1 1 , which ring 
member, in a condition prior to the establish- 
ment of the connection, is coaxial to male 

55 connecting piece 2 and slidably mounted 
thereon^so as to be displaceable in an axial 
direction along said male connecting piece. 

Cylindrical portion 5 of conn cting piece 3 
has a radius R slightly gr ater than the radius 

60 of spherical out r p riph ry of ring memb r 
1 0: frustoconical porti n 6 has a semi apex 
angle alpha, and fh length x of cylindrical 
portion 5 of connecting pi c 3 is slightly 
gr at r than 



a 

R tg — . 

2 . 

70 

In a condition prior the establishment of the 
connection wherein connecting piece 2 pene- 
trates partially connecting piece 3, ring mem- 
ber 1 0 engages, on the one hand, frustoconi- 
75 cal portion 6 of connecting piece 3 in a 
narrow annular zone and, on the other hand, 
annular piece portion of the inner periphery of 
which is constituted by a spherical annular 
surface 1 2' having a radius equal to that of 
80 the external periphery 1 1 of ring member 10. 
Figs. 3 and 4 illustrate the essential charac- * 
teristics of ring member 10. 

Annular piece 1 2 as shown in Fig. 2 forms 
a collar the peripheral portion of which is 
85 provided with a plurality of holes such as 27 
equally spaced about the geometrical axis, 
said holes being aligned, and having the same 
diameter as, a plurality of holes such as 28 
provided in a collar 29 integral with connect- 
90 ing piece 3 and surrounding the opening or 
bore of the latter. 

Bolts or pins 30 provided with nuts 31 and 
32 screwed on the respective ends thereof are 
mounted in holes 27 and 28 having equal 
95 diameters. 

Collar 1 2 has an opening or bore 1 8 
defined, in part, by an annular portion 1 2' 
constituting the spherical envelope 1 1 of ring 
member 1 0, the remaining part of bore 1 8 

1 00 being constituted by a cylindrical of frustocon- 
ical conduit 20 which is shaped in such a 
manner that it enables connecting piece 2 to 
be inserted and the axis thereof to be inclined 
under an angle beta with reference to the 

105 geometrical axis of connectint piece 3. The 
apex angle of frustoconical portion 7 is at 
least equal to twice the maximum value of 
angle beta which can be formed between the 
respective axes of connecting pieces 2 and 3. 

110 While the nuts 31 and 32 associated to 

bolts 30 are being screwed in place collars 25 * 
and 29 are pushed toward each other and 
thus cause ring member 1 0 to be subjected to 
a force acting in a direction parallel to the axis - 

1 1 5 of connecting piece 3. Under the effect of 
said force ring member 1 0 tightly engages 
frustoconical portion and furthermore said ring 
member is fixed onto connecting piece 2 by 
plastic deformation of the inner periphery of 

1 20 ring member 1 0 due to groove 1 4 provided 
on said outer periphery. 

Fig. 5 is an axial section of a connecting 
device provided with a ring member having a 
spherical periphery and with hydraulic tighten- 

125 ing means. Such connecting d vice 1 com- 
pris s a male c nn cting pi ce 2 fixed on the 
end of a first conduit (not shown) and a 
femal c nnecting piece 3 fixed on the nd f 
a s c nd connecting pi ce (not shown). 

1 30 Male connecting piec 2 is provided on its 
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external periphery with a plurality of annular 
ridges, such as 4, which have identical pro- 
files and which are r gulariy spac d from each 
other. 

5 Female connecting piece 3 comprises in 
succession, starting from its orifice, a cylindri- 
cal portion 5, a convergent frustoconical por- 
tion 6 and a divergent frustoconical portion 7, 
said three portions being coaxial to each 
10 other. Frustoconical portion 7 is connected 
through a connecting frustoconical portion 8 
to a cylindrical portion 9 the inner diameter of 
which corresponds to that of the second con- 
duit. 

1 5 The connecting device furthermore com- 
prises a ring member 1 0 having an outer 
spherical periphery 1 1 which, in a condition 
prior to the establishment of the connection, 
is coaxial to male connecting piece 2 and 

20 slidably mounted so as to be displaceable 
along said connecting piece. 

Cylindrical portion 5 of connecting piece 3 
has a radius R slightly greater than that of the 
external spherical periphery of ring member 

25 10: frustoconical portion 6 has a semi-apex 
angle alpha, and the length x of the cylindri- 
cal portion 5 of connecting piece 3 is slightly 
greater than the value 

30 a 
R tg — . 
2 

In a condition prior to the establishment of 

35 the connection, wherein connecting piece 2 
partially penetrates connecting piece 3, ring 
member 10 engages, on the one hand, frusto- 
conical portion 6 of connecting piece 3 in a 
narrow angular zone and, on the other hand, 

40 an annular piece 12a portion of the inner 
periphery of which is constituted by a spheri- 
cal annular surface 1 2' the radius of which is 
equal to that of the external periphery 1 1 of 
ring member 10. 

45 Figs. 3 and 4 illustrate the main characteris- 
tics of said ring member 10. 

As shown in Fig. 5 annular piece 1 2 consti- 
tutes a collar having a lateral external cylindri- 
cal profile and comprising on its surface 35 

50 directed toward connecting piece 1 a plurality 
of regularly spaced orifices 36 of cylindrical 
cavities 37 each one of which encloses a 
translationally movable piston 38 attached to 
one end of a rod 30 the other end of which is 

55 fixed to an annular bottom 40 integral with a 
cylindrical skirt 41, said skirt being transla- 
tionally movable by sliding with its int rnal 
cylindrical wall 42 on the lateral outer cylin- 
drical periph ry 34 of 'collar 1 2. 

60 Orifices 36 ar provid d with plugs. 43 ach 
on of which is r movably fix d in a corr - 
sponding rific and provided with an inter- 
pos d seal, or gask t. Each plug has an orific 
44 provided with a seal 44a, whereby rod 39 

65 of piston 38 is allowed to pass and to be 



guided slidably in a fluid 7 tight mann r. 

The inner cylindrical wall 42 of each cylin- 
drical skirt 41 is xtended by a frustoconical 
annular portion 42' which constitutes a 
70 clamping or tightening portion having a semi 
apex angle of 4°, said frustoconicaj I portion 
42' being connected to a frustoconical annu- 
lar portion 42" which constitutes an interlock- 
ing bearing surface having a semi apex angle 
75 of 10°. 

Planar annular surface 35 of collar 1 2, 
which is directed toward connecting pieces 3 
engages a plurality of wedges 45 regularly 
spaced about the geometrical axis of connect- 
80 ing piece 3. Said wedges are maintained in 
place by a piece 46 constituted by an annular 
element having planar surfaces 47 and 48 
and having an inner diameter sufficiently large 
so as to allow said element to be mounted 
85 from the end of connecting piece 3, said 

element being provided with lug-like members . 
49 (Fig. 7) the number of which is equal to 
the number of wedges 45, and which consti- 
tute in combination with surface 48 of annu- 
90 lar element 46 compartments delimited by 
later opposed parallel walls 50, 51, said com- 
partments being adapted to receive wedges 
45; wedges 45 furthermore are maintained by 
an elastic annular member 52 mounted in a 
95 groove 53 provided in an external surface of 
each wedge. 

Lug-like members 49 are intersected by a 
plane, perpendicular to the axis of connecting 
piece 3 so as to define quadrangular sections 

100 two opposed sides of which are straight lines 
defining between themselves an angle alpha 
which is equal to 360° divided by the number 
of wedges, as illustrated in Fig. 7. 
Figs. 5 and 7 illustrate each wedge 45 

105 delimited by two parallel surfaces 54 and 55 
separated by a metal wall thickness slightly 
smaller that the distance between walls 50 
and 51 of the lug-members located on either 
side of the related wedge 45, by two parallel 

1 10 surface 56 and 57 perpendicular to the axis 
of connecting piece 3, by an external periph- 
ery constituted by two elements 58 and 59 
having frustoconical surfaces which diverge in 
the direction from connecting piece toward 

115 connecting piece 3 and comprising in succes- 
sion a semi apex angle of 10° as far as 
element 58 is concerned, a semi apex angle 
of 4° as far as the element 59 is concerned; 
each wedge being further delimited by an 

1 20 internal periphery constituted, in succession, 
as viewed from connecting piece 2 in the 
directi n of connecting pi ce 3 by thr e suc- 
c ssive lements having annular surfaces, to 
wit: frustoconical lem nt 60 div rging in the 

125 direction from conn cting piece 3 toward con- 
n cting piece 2, cylindrical element 6 1 and 
frustoconical lement 62 diverging in the di- 
r ction fr m conn cting piec 2 toward con- 
n cting piece 3. 

130 The surface 57 of each wedge 45 which is 
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directed toward connecting piece 3 and thus 
toward annular element 46 is provid d with a 
groov 63 which ext nds radially with refer- 
ence to the geometrical axis of connecting 
5 piece 3. Radial grooves 63 are open at the 
inner frustoconical periphery 62 of wedge 45 
and are interrupted in the opposite direction 
by a bottom wall 64 which constitutes a stop- 
member for a pin 65 translationally movable 
10 in groove 63 and integral with annular ele- 
ment 46. 

As shown in Fig. 5 pin 65 is constituted by 
the extension of the shaft of bolt 66 screwed 
into a threaded hole 67 through annular ele- 

15 ment 46, said extension protruding beyond 
surface, or wall 48. 

The left hand portion of Fig. 5 shows a 
direction view. 
Conduits 68 and 69 connected to a pres- 

20 surized hydraulic fluid source open into each 
end of the cylindrical cavities or cylinders 37, 
piston 38 in cylinder 37 thus functioning as a 
double-acting piston submitted to a pressure 
differential which acts either on one of its 

25 surfaces or the other. 

The left hand portion of Fig. 5 shows a 
sectional view of the connecting device in its 
disconnected position, piston 38 being lo- 
cated in its extreme position toward connect- 

30 ing piece 2, while the right hand portion of 
Fig. 5 is a sectional view of the connecting 
device in its locking position, piston 38 being 
near its extreme position toward connecting 
piece 3. 

35 As shown in Fig. 5 connecting piece 3 has 
an outer periphery which comprises, starting 
from its orifice: a cylindrical portion 70 having 
a diameter slightly smaller than that of a 
cylindrical portion 7 1 of the inner periphery of 

40 annular piece 12, said cylindrical portion 71 
being located adjacent the annular cylindrical 
portion 1 2' of annular piece 1 2 which rests 
on the spherical annular portion 1 1 of ring 
member 10. The diameter of cylindrical por- 

45 tion 71 is greater by several centimeters than 
diameter 2R of spherical ring member 10. Cy- 
lindrical portion 70 is extended as shown in 
Fig. 5 by a divergent frustoconical portion, 
the arrangement being such that when the 

50 connection is established angular piece 1 2 
does not engage connecting piece 3, and, 
more particularly, does not engage an annular 
projection 72 extending from cylindrical por- 
tion 70. 

55 Said annular projection 72 is delimited in 
the direction of the second conduit to which 
connecting piece 3 is attached, by frustoconi- 
cal bearing surfac 73 conv rging in the 
above-m ntioned directi n. Frustoconical sur- 

60 fac 73 acts as a bearing surface for annular 
el ment 60 in respect of wedges 45. The 
semi apex angle of frust conical portion 73 is 
equal to the s mi ap x angle f annular 
elem nt 60. In the embodim nt shown in Fig. 

65 5 this semi apex angl has a value f 45°. 



Fig. 6 shows the connecting devic as 
vi wed in the direction indicated by arrow B 
in Fig. 5. Fig. 6 shows a sectional view of 
connecting piece 2, the internal and external 

70 profiles of the annular bottom 40 and bolts 
such as 74 by means of which the rods (such 
as 39) of the pistons such as 38 are fixed to 
said annular bottom 40. Fig. 6 furthermore 
shows bore 18 and frustoconical profile 33 

75 allowing connecting piece 2 to pass through 
collar 12. Elements 38, 39 and 12 are not 
shown. 

Fig. 7 is a half-sectional view of the con- 
necting device taken along line C-C in Fig. 5. 

80 Similarly to the representation of Fig. 5 the 
left hand portion of Fig. 7 shows the connect- 
ing device in the disconnected condition, 
while the right hand portion of Fig. 7 shows 
the device in the connected position. The 

85 Figure shows wedges 45 located in compart- 
ments having parallel opposed lateral walls 50 
and 5 1 . These compartments are separated 
by lug-like members 49 having quadrangular 
sections as shown in Fig. 7, with two opposed 

90 sides being constituted by a straight lines 
forming an angle equal to 360° divided by 
the number of wedges, while the two remain- 
ing sides have the configuration of arcs of 
circles. 

95 Fig. 7 also shows in section parts of the 
cylindrical skirt 41, connecting piece 2 and 
connecting piece 3. 

As shown in the Figures in these three 
embodiments according to Figs. 1, 2 and 5, 

1 00 the end of connecting piece 2 is deformed 
such as at 75; such deformation, which is 
obtained by means of a hammer, of the like, 
results in a flaring of the end of the connect- 
ing piece, and is effected after ring member 

105 10 has been mounted on connecting piece 2. 
Figs. 8 and 9 show in longitudinal median 
section an in a planar view, respectively, a 
ring member 1 0 having an outer spherical 
periphery; in this embodiment the ring mem- 

1 10 ber is provided on a portion 76 of its internal 
cylindrical periphery 26 with a plurality of 
circular ridges 77 having the same profile as 
the ridges provided on the outer periphery of 
the male connecting piece. In the present 

1 1 5 embodiment ridges 77 are formed on the 
internal portion 76 of the ring member the 
outer periphery of which is provided with 
longitudinal grooves 23. 
Whichever the metal constituting the ring 

1 20 member 1 0 may be — stainless steel, bronze 
or any other alloy convenient for submarine 
use — the ridges provide for a better locking 
of the ring m mber on the mal connecting 
member than that which could be achieved by 

125 using a cylindrical periphery without ridges. 
On the other hand the sealing contact be- 
twe n the ring member and the male connect- 
ing piece is ensur d by ngagement of the 
cylindrical portion 78 which match s cylindri- 

130 cal p rti n 77 provided with ridg s, said 
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cylindrical portion 78 being applied on the 
uter periphery of the male connecting piec 
which is pr vided with ridg s. 

Figs. 10 and 1 1 represent in longitudinal 
5 median section and in planar view, respec- 
tively, a ring member 10 a portion 76 of the 
inner periphery 26 of which is provided with 
ridges 77, which inner portion 76 of the ring 
member constituting that portion to which 
1 0 corresponds, on the outer periphery, the zone 
provided with longitudinal grooves 23. Two of 
these grooves 23 are extended by a slot 79 to 
the internal portion 26, said slot 79 having a 
width smaller than that of groove 23. 
. 1 5 Figs. 1 2 and 1 3 are views similar to those 
of Figs. 10 and 1 1, showing slots 79 the 
width of which is equal to that of the ridges 
23. 

In Fig. 1 3 portion 76 of the inner periphery 

20 26 of ring member 10, which is provided 
with circular ridges 77, is delimited between 
two cylindrical portions 78', 78" having 
smooth surfaces. 

Prior to the establishment of the connection 

25 a male connecting piece 2 and a female 
connecting piece 3 are fixed e.g. by welding 
on respective ends of two conduits to be 
connected to each other. 
Various annular elements are then put into 

30 place on the male connecting piece, to wit: 
elements 12, 13 and 16 as far as the embodi- 
ment of Fig. 1 is concerned, element 1 2 as 
regards the embodiment of Fig. 2, and ele- 
ment 12 with pistons 38, rods 39 and annu- 

35 lar bottom 40 with cylindrical skirt 41, as far 
as the embodiment of Fig. 5 is concerned. 
The spherical ring member is then slidably 
mounted, whereafter the end of the connect- 
ing piece is deformed so as to present the 

40 flared portion 75. 

The wedges 45 maintained by an annular 
element 46 and lug members 49 fixed there- 
to, as well as by elastic ring 52 are then put 
into place on the the female connecting piece 

45 in such a manner that they rest on portion 73. 
The two connecting pieces are then brought 
together and connecting piece 2 is made to 
penetrate connecting piece 3 until ring mem- 
ber 10 rests on frustoconical portion 6. 

50 It is then possible to adjust the position of 
connecting pieces 2 longitudinally in connect- 
ing pieces 3 by slidably displacing connecting 
piece 2 in spherical ring member 1 0 and by 
angularly orienting said spherical ring member 

55 on its frustoconical portion, in such a way that 
the locking of spherical ring member 10 on 
connecting piece 2 and the locking of said 
ring member on its frustoconical portion with 
a view to ensuring a tight connection ar 

60 carried ut by m ans f th hydraulic, d vice 
only aft r an optimum adjustment of the two 
connecting piec s with r f rence to each has 
been obtained, which is advantageous in that 
the stresses acting on th c nduits are thereby 

65 substantially reduc d. It should b r mem- 



bered that th s str sses.very often bring 
about cracks in the m tal parts whereby corr - 
sion may b initiat d. Orific 68 is then 
connect d to th hydraulic pr ssure fluid 
70 source, thus causing the pistons 38 to be 
displaced toward connecting piece 3. 

Frustoconical portion 43 of skirt*41 en- 
gages frustoconical portion 59 of wedges 45. 
These portions form an angle of 4° with the 
75 axis of connecting piece 3. Furthermore, 

wedges 45 engage by their inner frustoconical 
portion 60 frustoconical portion 73 of con- 
necting piece 3, as well as surface 1 2' of 
annular piece 1 2 directed toward connecting 
80 piece 3 by means of the planar surface 56 
perpendicular to the axis. 

The combination of the forces acting on 
wedges 45 produces forces acting between 
annular piece 1 2 and connecting piece 3 the 
85 magnitude of which represents 5 to 6 times 
the magnitude of the total force produced by 
cylinders 37 and pistons 38, taking into ac- 
count the friction coefficient. 
Since the area of the contact surface of 4° 
90 between skirt 41 and wedges 45 is substan- 
tially smaller for the limit value of the sliding . 
angle, which equals about 6°, the tightening 
or locking action thus achieved is stable and 
non-reversible. Loosening or unlocking can 
95 only be effected by reversing the action of the 
hydraulic fluid on cylinders 38 by means of 
orifices 69. 

For many applications, especially on the 
ground or in the open air, once the longitudi- 

100 nal and angular adjustment has been effected 
no substantial stress will act on the elements 
of the interconnected conduits, and during the 
operation of establishing the connection the 
spherical ring member having a smooth inner 

105 cylindrical periphery will be fixed satisfactorily 
on the outer periphery of the male connecting 
piece, which is provided with ridges. 

With a view to providing for most general 
conditions of utilisation, spherical ring mem- 

1 1 0 bers having on their inner cylindrical periph- 
ery circular ridges the profile of which is 
identical to that of the ridges provided on the 
outer periphery of the male connecting mem- 
ber should be used, whichever the metal of 

1 1 5 said ring member may be (stainless steel, 
bronze or any other alloy convenient for sub- 
marine applications). 

When using ring members of this kind the 
highly pressurized water remains isolated, dur- 

1 20 ing the establishment of the connection, 
within the annular spaces delimited by the 
ridges provided on the two relat d I ments. 
When this wat r is subsequently mad to 
communicat — even though with some diffi- 

1 25 culty — with a space wherein th pressure is 
lower, the volume of said water will incr ase, 
which might hav d I t ri us effects on th 
tightness f the connection. With a vi w t 
overcoming this drawback all the ridges are 

1 30 arrang d to communicate with th external 
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periphery of the ring m mb r through the 
above-mentioned slots which constitute exten- 
si ns of the longitudinal grooves pr vi usly 
provid d on the out r surfac of th ring 
5 memb r. When using ring members having 
internal ridges the fixation is ensured by the 
portion provided with ridges, while the tight- 
ness is ensured by the contact between the 
internal cylindrical portion and the external 

1 0 periphery of the connecting piece. 

The stable locking achieved under the ac- 
tion of a hydraulic fluid and allowing the 
connecting device to be longitudinally and 
angularly adjusted enables the connecting de- 

1 5 vice shown in Fig. 5 to be used in submarine 
installations located at considerable depth. 

After unlocking a new angular adjustment 
may be effected; however no new longitudinal 
adjustment will be possible; at any rate it is 

20 possible to disassemble and recover the vari- 
ous elements of the conduit installation in a 
simple and easy manner. 

A connecting device such as those de- 
scribed with reference to Figs. 1 to 1 3 allows 

25 a first conduit element to be connected to a 
second conduit element taking into account, 
on the one hand, a maximum angular installa- 
tion, is comprised between 10° and 20" and, 
on the other hand, a longitudinal adjustment 

30 which may be of a magnitude in the order of 
several decemeters, by slidable displacement 
of the spherical ring member 10 along the 
associated connecting piece 2. 
The connection can subsequently be disas- 

35 sembled whereby the conduit elements can be 
removed in the reverse order of the mounting 
operation while it is practically impossible to 
remove a given element independently of the 
others with a view to repairing or replacing 

40 the same the installation described with refer- 
ence to Figs. 14 and 1 5 allows a given 
element of the conduit assembly to be re- 
moved without removing the adjacent ele- 
ments located on either side thereof. 

45 Such installation comprises two connecting 
devices, to wit: one connecting device 1 a at A 
and one connecting device 1 b at B, the re- 
spective two male connecting pieces 2a and 
2 b are fixed to both ends of a tubular element 

50 80 including a rectilinear conduit element 81 
extended by a right angled crank portion 82. 

The female connecting pieces 3a and 3b 
associated, respectively, to connecting pieces 
1 a and 1 b are mounted, respectively, on the 

55 end of the first conduit and on the end of the 
second conduit, these ends forming a right 
angle with respect to each other. 

Figs. 14 and 15 show such a conn cting 
installation, which connects th nd f a first 

60 conduit 83 attached to a fram 84 of a 
submarine station 85 r sting on a submarin 
soil. Said horizontal first c nduit 83 is con- 
nected to th f male connecting piece 3a. Th 

a_ ver tical second conduit 86 is conn cted to the 

65 f male c nnecting piece 3d. 



In the installation sh wn in Figs. 14 and 15 
rectilinear conduit element 81 is provided at 
its end extended by a right-angl d crank por- 
tion 82 with two successive crank portions 87 

70 and 88 arranged in such a manner that the 
axis XX of the final orifice 89 is located 
substantially in the median plane of the spher- 
ical ring member 10b of male connecting 
member 2 b fixed on the orifice of crank 

75 portion 82. 

At B a funnel 90 is provided with a view to 
facilitating the preliminary mounting opera- 
tions. 

Fig. 14 shows the connecting installation 
80 during mounting or disassembling operations, 
the latter being effected in the reverse order 
of said mounting operation. 

Since the end portions of conduits 83 and 
86 are perpendicular to each other with a 
85 tolerance of 10° to 20* and are separated, in 
the installation, by a predetermined distance 
which corresponds, with a tolerance of several 
decimeters, to the nominal distance of the 
installation, the mounting operation comprises 
90 the following successive steps: 

— positioning of male connecting piece 2a in 
female connecting piece 3a; 

— adjusting ring member 1 0a on connecting 
piece 2a in such a manner that connecting 

95 member 2d is oriented with reference to con- 
necting member 36 in an accurate way by 
rotation about the geometrical center of 10a; 

— mounting of 2b in 3d and positioning 10b 
along 2b in such a manner that conduit 

1 00 element 81 assumed a position as near as 
possible to the horizontal; 

— locking or tightening both connecting de- 
vices 1 a and 1 b, using the mechanical or 
hydraulic means provided to this end. 

105 Fig. 15 shows the connecting installation 
after the establishment of the connection. 

The installation shown in Figs. 1 4 and 1 5 
and described hereinabove constitutes one ex- 
ample of the practical application of the con- 

1 10 necting devices described hereinbefore with 
reference to Figs. 1-13. 

The invention is not limited to the embodi- 
ment shown and described herein-above; 
numerous modifications and variants may be 

1 1 5 envisaged by those skilled in the art within 
the spirit and scope of the invention as 
defined in the appended claims. 

CLAIMS 

1 20 1 . A connecting device for connecting to 
each other respective ends of a first conduit 
and of a first conduit and a second conduit 
comprising: 

— a tubular cylindrical male connecting piece 
1 25 attachabl to th nd of said first conduit, 

— a tubular female c nnecting piece attacha- 
ble to th end of said second conduit and 
comprising, in succession, starting from the 
orifice of said second connecting piece, a first 

1 30 cylindrical annular portion, a c nvergent frus- 
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toe nical annular portion and a divergent frus- 
toconical annular portion and a divergent frus- 
toconical annular portion having one of its 
ends connected or connectable to a second 
5 cylindrical portion the diameter of which is 
equal to that of said second conduit, 

— a ring member having an outer spherical 
periphery adapted to engage a seat consti- 
tuted by said convergent annular portion, the 

10 outer diameter of said ring member being 
slightly smaller than the inner diameter of said 
cylindrical portion of the female connecting 
piece, the internal cylindrical periphery of said 
ring member being provided with means for 
. 1 5 fixing said ring member onto the outer periph- 
ery of said male connecting piece, the outer 
spherical periphery of said ring member com- 
prising a plurality of radial longitudinal 
grooves extending over a major portion of the 

20 ring member between a plane perpendicular 
to the axis of said ring member and the end 
thereof which is directed toward that male 
connecting piece, said longitudinal groove 
having a bottom constituted by elements hav- 

25 ing identical cylindrical surfaces coaxial to the 
internal periphery of said ring member, 

— means for exerting on said ring member a 
longitudinal force parallel to the axis of said 
ring member in the direction from said male 

30 connecting piece toward said female connect- 
ing piece, characterised in the said internal 
periphery of said ring member is cylindrical 
and in that said fixing means provided on said 
internal periphery of the ring member are 

35 adapted to allow for plastic deformation of 
said fixing means and of corresponding means 
provided on the internal periphery of said 
male connecting piece. 
2. The device of claim 1, wherein the 

40 external spherical periphery of said ring mem- 
ber is provided with a narrow angular groove 
centered on a plane which delimits said radial 
longitudinal grooves in the direction of said 
female connecting piece. 

45 3. The device of claim 2, wherein said 
plane delimiting said radial longitudinal 
groove in the direction of said female connect- 
ing piece is defined by the plane of junction 
between said annular cylindrical portion and 

50 said convergent frustoconical portion of the 
interna) periphery of said female connecting 
piece. 

4. The device of claim 1, wherein said 
means for exerting a longitudinal force on said 

55 peripherical ring member are mechanical 
means. 

5. The d vice of claim 4, wherein said 
mechanical means are constituted by a screw- 
and-nut assembly, said scr w being defined 

60 by a helical thread provided on th e*t rnal 
periph ry of an nd portion of said female 
c nnecting piece, said nut being defined by 
an ring piece provid d with an internal thread 
corresponding to said thr ad for th screw, 

65 said ring piece r sting on said sph rical ring 



member through an int rposed annular piece 
having an int rnal periphery defined by a 
spherical cap surface having the same radius 
as the external periphery of the spherical ring 
70 member and a washer made of material facili- 
tating slidable displacement thereof as well as 
the transmission of said force. 

6. The device of claim 4, wherein said 
mechanical means are constituted by an as- 

75 sembly comprising two collars, the first one of 
said collars being fixed to the end of said 
female connecting piece and the second collar 
being movable and resting on said said spher- 
ical ring member in an annular surface having 

80 an internal spherical periphery the radius of 
which is equal to that of the outer periphery 
of said ring member, said two collars having 
mutually corresponding orifices adapted to re- 
ceive a plurality of regularly spaced bolts, 

85 each one of said two ends of each bolt being 
provided with a nut. 

7. The device of claim 1, wherein said 
means for exerting a longitudinal force on said 
spherical ring member are hydraulic means. 

90 8. The device of claim 7, wherein said 
hydraulic means for exerting a longitudinal 
force on said spherical ring member are con- 
stituted by the combination of an annular 
piece resting on said peripheral ring member 
95 by an internal spherical annular portion, and a 
cylindrical skirt provided at a location adjacent 
said male connecting piece with an annular 
portion having an orifice the diameter of 
which is greater than the outer diameter of 

1 00 said male connecting piece, said skirt engag- 
ing a frustoconical portion provided on the 
exterior periphery of said female connecting 
piece and directed toward said second con- 
duit, through a plurality of wedges, resting, 

105 on the one hand, on said frustoconical portion 
provided on the external periphery of said 
female connecting piece, and, on the other, 
on an internal frustoconical surface of said 
skirt, the apex angle of said frustoconical 

1 1 0 portion of the outer periphery of said female 
connecting piece being greater than the apex 
angle of said internal frustoconical surface of 
said skirt, said annular piece being slidably 
mounted within said skirt to which it is con- 

1 1 5 nected by at least three hydraulic jacks, each 
one of said jacks comprising a rod fixed at 
one of its ends to the annular bottom of said 
cylindrical skirt, and the other end of each 
one of said rods being fixed to a piston 

1 20 translationally movable within a cylinder 
defined with the bulk mass of said annular 
pi c . 

9. Th devic according to claim 1 , 
wher in the means f r fixing by plastic defor- 

1 25 mation th internal cylindrical periphery of 
said ring member to th xternal periphery of 
said male connecting piece c mprise a plural- 
ity of circular ridges provided on th external 
periphery of said rnal c nnecting piece and 

1 30 having the same profiles as circular ridg s 



10 GB2070177A 10 



provided on a portion of th internal cylindri- 
cal periphery of said ring member. 

10. Th d vice of claim 9, wherein said 
circular ridges are provid d n the int rnal 

5 cylindrical periphery of the ring member hav- 
ing an external spherical periphery in a part of 
the portion which is provided, on the external 
periphery, with radial longitudinal grooves. 

1 1 . The device of claim 9, wherein said 
1 0 circular ridges are provided on the internal 

cylindrical periphery of said ring member hav- 
ing a spherical external periphery, in that 
portion which is provided, on the external 
periphery, with radial longitudinal grooves. 

15 12. The device of claim 1 1 , wherein at 
least one radial longitudinal groove is ex- 
tended up to the internal cylindrical periphery 
of said ring member over at least part of the 
width of said groove. 

20 1 3. The device according to claim 1 1 f 
wherein at least one radial longitudinal groove 
is extended up to the internal cylindrical pe- 
riphery of said ring member over the entire 
width of said groove. 

25 14. A connecting installation for discon- 
nectable connecting to each other respective 
ends of a first conduit and a second conduit, 
comprising two connecting devices as claimed 
in claim 1 , the respective male connecting 

30 pieces of taid devices being fixed to the ends 
of a tubular element comprising a rectilinear 
conduit portion which is connected to a right- 
angled crank portion. 

1 5. The installation of claim 1 4, wherein 

35 said rectilinear conduit portion is provided, at 
its end opposite the end thereof which is 
connected to said right-angled crank portion, 
with two successive crank parts arranged in 
such a manner that the geometrical axis of the 

40 end orifice is located substantially in the me- 
dian plane of the spherical ring member of the 
male connecting piece which is fixed on the 
orifice of said right-angled crank portion. 
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